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•r S to ® ^i&M^^^'- ^ Kti^^ t , 
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^ ^ LT mij b, ^Mj.^(n>m^mm^'^m^<Ji%mzn\^x 

muumnnM^^mxm^-^t\.f=.m^'^m^o^%mz.n\.x\%m^ 
-^m.^^mfi^^^±^Mtz.mf^^-'^^v--^B£^^m^'r-^^\.x^i2\.. 
'tMx^o^m^wm'm^'pm^(D%mz.%\^x\%mw.y>^V'y - 
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-?-njsi^^(Z)i6#«g^ife#:^#^(D^^ic>t>fbTttBtfa3x h v-i^T^-st^m^m. 

mmmf^mmy'- 9. mij^mnj^ ^mj^^nr^ty- y^^mi^^- 9t.i/-y^^ 
^^-r^iy-y^i^^mt.. 

yif^-^'^^y^y^:^- T — - 3 y^^mUo 



aiSl#^ 1 1-3089489 



# 5]2 11 — 083310 



^mmi^^-^t.vxmij^^mi^mmT'-^mij^mt.. 
- > ^ . 

mmmmMmmn^mxmiR^tir:Lmiiif^'pmi^<DmmzMhx{tmm^mmm^ 



ffJSEi^sjl 11-3089489 



1 1 — 083310 



^o^nmzn\^x\mu^mwr- ^ ^m^mx^m l tz.m^'r- ^^i/~y 
^mmi^v^- ^m^xmtn^. 'tn&.Mmi^mmmi^'p^i^<DmmzMi^xit 

mm^7'-^iivxmi]-r^m^mm7'--$imtf^mii^m:^r^^L^!^mii-t 
h y-A7=-^i:ic:9'i'tTm:^3'r-5x hy-Av^-^^#^mh, 



ffiiE#^ 11-3089489 



11—083310 



-5 tt> ® ^mm'T- 9- ^m^m t. , 

^mxm^un^nr£^mw'pmii^<Dmmzn-t^mm'r~9^Ai3'^^t^^^ 
^mmm^r- ^ Ai^^m t . 

mm^mmmy'-'^At!^mxAij-^tir^Mm7'--s('^mm^mmm7'- 
mu^mmm^-^Att^mxAij •^t\.tz.mm'r- ^ t-m^ r> mw'^m^ 



mSiE#¥ 11-3089489 



#^ 11—083310 



^mti^^mm-^nxK^mm^-it^^m-t^mmy'-^^m^mt.. 
mmmmMmmm^mx'mm^nt=.mi^'^miii<7>mmzM-t^Mmv=-^^xi: 

^mi}^^mm-^nxmr=LmmMmmiii'^mi^(Dm^izM'r^mm^--^^^m-t 

mn'T-^xmn^nt=.mii^^'^mi^(Dmmzm^i^t=.mi^^'-'Siic.^m-t^^m 
mmmmMmmm^m^mmmmT'-^^m^mcDmn'f-^xmm^tit^miif^ 
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frftafSH^a-e^^ b -5 ^ ^mx fz.z.}L ^mm< i: -r s n 

m9&mmMmmn^mxAi3^nt=.mm7'~^^Mizmm-t^mmy^~3imm 
Mt)-^^mm-^nx<^mm'r--^^^m-r^m9{^-^^m^mii. 
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11 — 083310 



f S - > , 

ftf IB - > ti - > ^ e> H^^fig 5:^?^ e> ms^s i: 

talS^wH^S'e^^b:t®#$:^^-r-5^^^Si:S:«i;tfcri:S:#Mi:-r€>3 

mm^mmmv^-^xti^mx'Xt}^tir^umMmmi^^miii(DmmzM't^m 
Mi!)^^mm^nx^r^mmMmmi^'pmi^<ommzM-t^mm'r'-'^^^m-t 



ailE4^¥ 1 1-3089 4 89 



11—083310 



tx.^m^'^mif^oynmz.n l r \mm^mwm'r~ ^ ^± intern 

^ir^(DKSm^£i&(Dny\f:i-'$L • if^y^ v ^y^'r-^fs^^V'-y'r-^^ 
t- S S/ - > ^ , 

mmmmMMmiR^mxmiR^tir^m^'^mii^ommzM-t^mm^- ^xij 
9[-uii^h^Mm-^t\.x^f^mn^miif^'^mi^oymmzif^-t!^um'T^ 



miiE#¥ 11-3089489 



1 1 — 083310 



Tl&#7=-^^(D^SI&ir?^e)Z:i:5:#^i:-r€>»*3g3, 4, 7, 8, ll. 



aj|tE#¥ 11-3089489 
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12, 15, i6\i^immzmM<Dziy}:fa.'-^-^^'7>(y^y(.-r~^--iy 

4, 7, 8, 11, 12, 15, 16\i\-ttimzm^(Dnyif:L-'St-if^-7>f 

^^xmi^v^-'-$f^<Dmm^n^jtoz.ii^!\^mii-t^m^m3, 4, 7, s, 1 

1, 12, 15, 1 6 v^-rti;?)^tcfe^®3>if3.-^ • ^^:7>f • T— ^ 

m^^mtmmmmz^'oxmi^'r-^^<Dmm^n^jtozii^mwLt:t^m^ 

]g3, 4, 7, 8, 11, 12, 15, 1 6 VN-rtl.*^JCfH«<Z)3>brrL-t5r • y 
[0 0 0 1] 

-^y^:7w - T— ;*-i/3> 3ri?:5t:CGT-^-i/3 >i:*9^-r 

[0 0 0 2] 
[Se^fS^K^B] 

fijS, 3DCG<Dmm^Wt:LX. WWW (World Wide Web) ^if©>f>^- 
hJ:-e(Z)M«^^& (Virtual Mali) , m^KlBl (Electric Commerce) fei: 



1 2 
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hK®3i#lCl±, TCP/IP (TransmissionControl/Intemet Protoco 
[0 0 0 3] 

SiairttVRML (Virtual Real ity Model ingLangua 
ge) VRML® y^^-^/lfCD^IiMA^ii*, > $:*l^-r 

^ if © 3 7^^C G5=- ^ ^CO=fe;® Sr^jUL J: e) i: •r-Siif^*^^S„ 
[0 0 04] 

[0 0 0 5] 

HTML (Hyper Text Markup Language) if (D J: {C, B#33<ktK7^=3pX h 

, m^^^^xuMmm^ytmrnm^j^ if 3 r^js^^- ^ -e^a v^7^„ 

G 7^- ^ -e ® * * ^^^f <5 ^5- - ^ 4® ,^,3b^ e> =fo #m {C^^3()^m < 3fe o T V ^ 
So jtSTtt, l^^(Z)H#7^-^$:iKji-t'5^-^® 1/1 0 0jetJ:(Z)^-i5?ffili 
^T'^So -e^lT', ht?-^' 5::n^b:fe3 7ik^cCG^-^i®«J^7?^$:^2p'fb 
•rSl&^*^®z:y-30^S„ -e® — o<Z)3i»JlSi:L/T. VRMLi:iq^/St3 7j^^C 
GT^-^®^M*^iilg$tlTVNS (VRML Ver2.0) „ VRML Ver2.0"T?tt 
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[0 0 0 6] 

§:Mv>^r hi?. CM^B!fcMS:ctiif>lC37j>c5£CG^-Y^i57^©UT;i/:&lft^$:ll 
[0 0 0 7] 

^(Dm'^mmmi^i^^'t^z.iL^nmt.i.x. Mx-ii. #®5pio-203oo7;&h<d 

[0 0 0 8] 

3 > li u t;i/ ^ >r AT'^TJ^ ^ z: BTig-e^ s ra^#*^^<D - > jfj ® 4^ 
IS D T ^ U :t V ^ V X e> H ^ % ^g: ;t ^ z: ^ ^ *^ o :t „ 

[0 0 0 9] 
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[0 0 10] 
[0 0 1 1 ] 

"tMXMy^ V y-A7='-^?i:lc^t-tTffi;^j^-SX hy-A^-^JJM^^i:, 

^mm.^mr^mii^M^m^'^mm-(jynmz.n\.x\%m^^m%\m^-^K±^ 

[0 0 12] 



1 5 



aj|iE#¥ 1 1-3089489 



11—083310 



^r=.^(Dx&^. 

[0 0 13] 

nf^t> umMmmm^m. n , mmmmMMmn^j^xmm $ nr^mi^'p^i>f^(Dm 

mmmmMMm9i^i^xmm^tir^mi^'^mi^<DmmzMhxitmi&^mmm7' 
-^^m^mtf^^mij-^nr^Wfi^T'-'ix^y-y^^mi^v^-it nvxmijh. 
'tni^^^(Dm^mm!^i^'^mi^(DmmzMLXitmm:^ h u -a5=^-^^^^® 

[0 0 14] 
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[0 0 15] 

mmm^mxmm^nr^mii^'p^i^<DmmzMhxitmm^mmm^- ^ 
mi^mm^^'pmi^(DmmzM l x iit&gHx h u - a7=- ^ ^^^a*^ e> m:?? $ 

tifctt^:^ h U -A7=-^ Sri/->:^fifel&f^^-^ ii bTm:^•r€>«r#M^^- 
a^i" -5 il S: ;t % © 7? S „ 
[0 0 16] 



ffiSE4#¥ 11-3089489 



11 — 083310 



sBl&#MW5=- ^5? m:*J^a*^ e> $ tifc i/ - > :^^12rf^5=- ^ i: - > 
[0 0 17] 

^mx'mi^Mm^mj^om^'^mi^(DU&^mm-t^t^it>(Dmn'r-'^<DAi3^ 
mzM-r^mm'r-^^Ati'r^t=.ii^(D^mmm'T--siAti^m.}i. mm^mm 

- ^ e> m:fJ S ti ^^t/-y ^mmr^'r- ^ u x m:^ 



1 8 



ffiSE^^ 1 1-3089489 



11—083310 



[0 0 18] 

m^- ^ ^m^mx^m b tz.m^'r- ^ $: - yB^wm^^T- ^ ^ br m:^ b. 

^f^m'T-9^±^^lL^m7Lf=.^(n>X%^. 
[0 0 19] 

n^jt^mmMMmm^mn. mmmmMmmm^mxxti^ntz.mn'f-^^^ 
t^mmy^-'St^m^mii. mmmmM^mm^mxmm^tirc^mi^'pmi^a^m 



maE#5p 11-3089489 



11 — 083310 



^mmm'T- ^ ^m^m.x^m l f=M^^~ ^^ty-y ^mmi^T^- ^ni^xm 
^tiPA^<Dmi^mmmi^^mi^<DmmzMhxitmm:^hv-/^'r-ii^ 

[0 0 2 0] 

m^m.^. ^%fi^hmm'^t\.x^f:Lumnn.m^'^m^<j^%mzn-t^wm^- 
9 ^^m-f^tz.i^co^mmm'r- ^ ^m^m.^. wiu^mwr- ^ K±^m.x 

ii^(DmmzMhx^. mm^mmmv'- ^ ^m^mx^m l tcmm^- ^ xm 

^tc^ayxth^. 

[0 0 2 1] 



2 0 



ffilE#^ 11-3089489 
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1^5=- ^? A:^J^mT-A*$tLfcM^*fl^«^ft:^iil#:®^^lc*ft-'&tI^5=- ^ 

m(DmM^-iiX'mM^nt=.m^'pmiii<DmmzMhxitmm^mmmv'-^m. 

9\'<Dm^mmii^^mii^<Dmmzm.x\ii.mm7. v u-A-7^-3?^M#m*^^m 
±-^nt=.m^:7. V ^)-h.'r-9^i/-y&^m^'r~9^}^x&,±'^^mwmm 

So 

[0 0 2 2] 

m^m.h. Mii^i^^^m-^t\.x^r^mmn^mw'^sf!iiii^<DmmzM-t^m^'r- 



2 1 
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^m.x^m L fzM^'r- 9 xmm-^n^^ii^'^miif^<n>w>mzn\^x\t.mu^mm 
'^t\.^x^(jym^mm^'^m^<j>m>mzn\^x\t.mU7. v u -K^r-^i^m^m. 

;t S: ^^-r S t ^x. ;^ % ® -e S o 

[0 0 2 3] 

mz^^m-t^'mi'T-^m.m^'^iL. ^%i:s^hm.m-^t\.x<^wsi'r-9i^^m 

nm'f-^K±^mi^h^ti-^t\,f=.m^'T-^^v-y^wm^'r-^^\^x 

^mwm'T- 9 ^m^mx^m b ^ s: -y^^m^^^- ^ ^ b t aj 

ijL. ^tiKk^(Dmi¥mmmi^^mi^(DmmzMvxitmm7.hv-A^--$t^ 



ttJ|Ii^A|Z 11-3089489 



1 1—083310 



[0 0 24] 

A^- ^ ^ iy-y^^m^T"- 9 n vxmzh-t^mi^mmv^- ^ mtj^mt. m 
^•t^y-y^m.^m.t. mmiy-y^^^mx^fs.^t\,t=.iy-y^-9f}-^^m 

[0 0 2 5] 



ffiSE#^ 11-3089489 



#^ 11—083310 



ij^^y-y^-^^ -t^y- y^^^m. t > fffsa y~y ^^^m. x&m^n 
tz.y-y'r-'Hitf^^ mm^^ ^nt^o mrn^m. n , mmmm^m. x^m.i^ r=^mm 

[0 0 2 6] 

imm<Dmm 1 ) 



ttJlE#^ 11-3089489 
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[0 0 2 7] 

, 2li#«rM^-5^-^A:fj#m, 3 A.x-m^um'r 

[0 0 2 8] 
[0 0 2 9] 

y^-^<D-7yf-^y h®M$:0 5-(a),(b)lC:m-ro X h y - At^- tt/t>!r h 
-9^nfTV h®2SS*'^fe<5o 0 5-(a)l±-ci!)2oCD/N°>?r^y h®l^^^^$:*b 
(Dm^. ^ydi'm^. ^^^JV^m^^^^y hij^'f-'^i^'^^^y h-fy^^^^/^^v h 

h-^^ xvm^^n^o ^^:^;u^«7\°>!r-/ h®7^-^giJtt, 



2 5 
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•J 
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A^j^M-rS^^:^;V^fS[Dc (-fBL, Dc^Tc) X^m^^tl. 7=- ^SPli 1 ^<Z)5^-V 
[0 0 3 0] 

^ m:d#^ 4 m:*7 -r s o ^ tue*^® © ic o v ^ t iisiio^s^^^i^-r 
^^A°>r>y vfim'c^m^t\.x^r=.m\z\%^ nm-^t\>x^t=.^^-^)\y^m^^^v v 

[0 0 3 1 ] 

33T% 06-(a),(b),(c)5:«VAT, %^^t)^i|^#:©g|$^(Z)#l&M^{Co V^T 



£tilE#¥ 11-3089489 



#511 11 — 083310 



(om^^^^^ii. mi^(D^m:^i^it. 3rk7ii^^(D^^ hJViDm-^iiLx^^ 

mm<D2^^ (a, /3) T'-^;^, m-^ vx-m^mmmtc^xD^mm^^^x^^^ 

©-a•$:^bT^^So ^CO^^, At^(Z)i^f*:(D^g (x' , y' , z' ) tt, 3^ 
tb(D^m^ (x, y, z) il-t^i:, 

x' = X + V sin/3 cosa X A ty ' = y + v sin /3 sin a X A t z ' = z + v cos 
/3 X At 

[0 0 3 2] 

CD 1 U >i5^lCj:Stm«MS&®^-^hE6-(c)}Ca^Ljt3 U > ®#-^lCo V>T^ 
S$:Mmjll^^«)J^^T- (x, y) i:-r<5i:, 

x = Lcos0 y = Lsin0 

t£:^mmxm^x^^„ z(Dv y xm^^n^mmmm^iz 3 i^5icGmv^^ 

[0 0 3 3] 

E6-(c)tti; ^^r^^j^aocD^-^T^ 0<Z)#55g|5#^ 0 1, 6 2, esii-t^t. 

mmnm<Dmmtmmnmei, ez, es^m^^r^mm^mmnxm'i&x^^o 



aj|iE#Ap 1 1-3089489 
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• :^>f ^-Mg&*®^T'^;l/^^i:gfigiS#^©gg^$:laMT' 
^-6„ r^^-^tt^^M® h;i/^*>^x.^ti-5i:. ^®M1&*^^$:«?< r iiT- 
KSiS^lgTb^^aiT'^So ttfM®<fc-9fcr®U >i57T'M^$tl'511l^^g|^lC3r^ 

mmzmmmm:m^m'& v. ^ -^^Denavit-HartenberglC J: eJH^^5:ffi 

[00 34] 

[0 0 3 5] 



1 1-3089489 



1 1—083310 



^v'?. v^^nvY. ^-^^"yzT. vrjv^^j^ ' =^-t/By^^-:f^^v 

[0 0 3 6] 
[0 0 3 7] 

5^->^;i/$:^*?)MSLTfc<„ #ttrM^7^-^A:d#^2TA*b;tM1^5^-^ 

fittt S: # -5 zi *^ -e ^ -5 „ 
[0 0 3 8] 

^WM i: U T^jf b 7t 7^ -:/;!/ ?: Mig-T -5 » ^ Ki]^m. 2 T-^^-a-ffi 

$:M^5=-^f i: L/TA:^;L, ^l&S!lt©7=-^^m#m3«A:dS4x5t^f-a-'IB5:5l 



mtiE4f ^ 11-3089489 
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[0 0 3 9] 

S6-(c)®«-^lctt. JiM^sa*^^^^^-^^ bT5fc^^©feg$:A:^^f 
S/h i: v^ -9 ^#"eit m-r -5 3 i: ^ S o - ^ AiJ^m 2 T'M^^ - 

> xt!mt.^mm(Dm^^mmvxMmjBmm'^7s:f^^ymmiz^:b&mmm 
^n^^^z.iix\ 'e(DAMizM'r^m^nm.^Mmhx%^\fK ^r^. 7^->^ 

[0 0 4 0] 

fcT^e>nfc%®:^®T'. #i&M^7'-^AiJ#^2TA:tf$4xfc$fc3gBlS(Z)^g 



ffiiiE#^ 11-3089489 
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[004 1] 
[0 0 4 2] 

(Z){CigMl^ftfi®7=-^ (3 7j*C7t?^4/^7=-^, ^=-^^^^^-9. 
[0 0 4 3] 
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^y:7T^^i^$:Mv^tl^^J:V^o ^fc, ^^•V'v' vv, tf ^ tf > ^ 
*^J|fb, ®m®afi7t)^_h*^-5o filM^M6T'^^Life3r^5^CG®^®H^5^-^ 

T^^^t^T^^f ^ y - ^ ^'jb^^rJM ^ S o 
[0 0 4 4] 

::i;jl-t/a ^i^^^ScD^^Sra^-r^b^-efeSo 1 1 liX h U - ^5=^- ^^^^ 

[0 0 4 5] 
[0 0 4 6] 

- 1 1 \%i^mA<r>^ 1 (D^ife®?^^©:;^ N U -h.^~ 

[0 0 4 7] 

0I^*fl^^«^#^ 1 2 tt, MX-li, S7-(a)®J;-^lC'(R«^^-tlC:^fS[®tI'# 

s i^#:A~E*^^ o i/^^-^. ^ <z) * e> mmMM ht^^^ mm ^ l ^ 

0 7-(b)® J:^tC^^^^t/&-5#>^®^fi[C§:3g#5-rSfci?)«)=b(Z)T'fe-& 

4^mf^S!I^^7"-^^m;^J#ml sicjt^tiSo 

^^®;^^i:LTttM!f^^^<D=fo®S:A:^Jb3ty. H 7-(a) , (b)® J: e> 



fitiiE#^ 11-3089489 



1 1 — 083310 



[0 0 4 8] 
[0 0 4 9] 

mt--g>c fib, #i&tt^-^A:^J#^i 3T'^^^f^7^-^^<Z)%>(D*^A*Stlfe« 

xMWkism-^m^i.. ^^m<om 1 <z>iii6fe®?^^©#M^7^-^^isi#^3 © 

o 

[0 0 5 0] 

L T ^ mm^m i4*>p>m;fj^tismf^5=^-^s:^>-> ^s^sfN 

o 

[0 0 5 1] 



1 1-3089489 



1 1 — 083310 



[0 0 5 2] 

2 2 ^^i&mwt"-^ A±^a> 2 3 it^mmmT'-dtmm^m. 2 4 
mmmT"- ^ ^m^m.. 2 5 \%^mm'T- ^ wm^^. 2 e ^ 

m:d#a, 2 7lie/->^-^^^^m, 2 8{iJSH^a> 2 9l«^#mi?^ 

[0 0 5 3] 
[0 0 5 4] 

3? 1 im^i? ^ <5 o 

[0 0 5 5] 

#t&M^-5^- ^ A:b#© 2 2 tt. *^^<z)m 1 <Dmm<Dmm<D^mmmy^- ^ 

A:fj#@2 iijm^ic, ^^^-^ (*;tlig&f^7^-^) ® A:t;$:ff ^v>, A:bL 

-^f^SI#a2 4lCi3lS. 
[0 0 5 6] 

^i&mwt'- ^ 2 3 tt, ^m'mm'T- ^ AJj^m. 22 3&^e>i3ie>tiT# 

#i&M1^v'-^^^i^^2 4«, JSeic, • ^^"7 

[0 0 5 7] 



miiE#¥ 11-3089489 



#^ 11—083310 



[0 0 5 8] 
[0 0 5 9] 

i&#M^5=-^m*#©2 6tt, #i»f!l^^7'-^A;^J#m2 2(Z)^^5=^-^ ( 

^(Dum(Dt)^. ^mxmm^ntjto%(D\,tmm^nx\i^^i}\ xitmm^xm. 
m-^mthxiB<o 

[0 0 6 0] 

*^re®|gico^S6®?^^®>>->7^-^^^^^5, fSM^ae, ^^#©7 



ffiSEi^^ 1 1-3089489 
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[0 0 6 1] 

a, 3lM^M^S^#m> 3 2liS#?7=^-^j^##©, 3 3l««^^-^^ 
3 4tt#g&^W5=-^A:d#©, 3 5«#i&tI^5^-3?j^M#^, 3 6 
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